. Thorax, 31,[205][206][207][208][209][210][211]. Hypertrophic pulmonary osteoarthropathy and its occurrence with pulmonary metastases from renal carcinoma.
The literature of hypertrophic pulmonary osteoarthropathy is reviewed with special reference to its occurrence with pulmonary metastases from extrathoracic tumours. The present theories on aetiology are discussed, and the relationship to finger clubbing and bronchogenic carcinoma is reviewed.
A case is reported of hypertrophic osteoarthropathy as the presenting feature of pulmonary metastases from renal carcinoma, and of its relief by pulmonary resection.
Hypertrophic pulmonary osteoarthropathy was first described at the end of the 19th century independently by Bamberger (1889) and Marie (1890) and is still often referred to as the MarieBamberger syndrome in continental literature. These original articles described the syndrome in association with chronic pulmonary inflammatory disease, and it was 15 years later before it was first reported as occurring with carcinoma of the bronchus (Thompson, 1904) . Indeed it had been reported associated with pulmonary metastases some nine years earlier (Virchow, 1895) .
Many other tumours and disorders have since been reported in association with hypertrophic osteoarthropathy (Table I) . It has also been reported occurring with successive pregnancies, and an idiopathic form has also been described. However, with the increasing incidence of bronchogenic carcinoma this has become by far the commonest cause of hypertrophic osteoarthropathy, and many reference books now omit pulmonary metastases from their list of conditions known to be associated with the syndrome (Crofton and Douglas, 1969; Cecil and Loeb, 1963) . Excellent reviews by Yacoub, Simon, and In September 1974, the patient was readmitted to hospital complaining of pain in both wrists and both ankles. There was marked finger clubbing, which her general practitioner had noted to be of recent onset, the wrists and ankles were swollen, tender, and warm, and there was marked oedema of both ankles. She denied any respiratory symptoms. A chest radiograph ( Fig. 1) showed a 4-cm. round opacity in the apical segment of the right lower lobe. Limb radiographs showed symmetrical marked subperiosteal new bone formation in the distal shafts of the radius, ulna (Fig. 2) , tibia, and fibula.
These bony changes and the symptomatology were typical of hypertrophic pulmonary osteoarthropathy. The pulmonary opacity was thought to be a primary carcinoma of the bronchus. At right thoracotomy, there were, in addition to the apical lower mass, two nodules in the basal segments, each 1-2 cm in diameter. All palpable tumour was removed by lower lobectomy and the patient made an uneventful recovery. Histological examination revealed the lesions to be metastases from a renal carcinoma (Fig. 3) .
The patient's joint pains disappeared completely immediately following resection, and the radiological changes in the limbs have regressed. (Berman, 1963 : Locke, 1915 Mendlowitz, 1942) .
Others use the term synonymously and consider the two essential for the syndrome (Bartter, 1963;  Leading Article, 1959) . Still others regard the two conditions as separate entities while allowing that finger clubbing is 'usually present' (Yacoub et. al., 1967) , 'present in most cases' (Holling and Brodey, 1961) , or 'almost always present' (Aufses and Aufses, 1960) Substance A is capable of stimulating new bone formation and is produced by the tumour (shown here in kidney) and its pulmonary metastases. Any of substance A passing through the pulmonary circulation is inactivated, and hence only primary pulmonary tumours or pulmonary metastases can release the active substance into the systemic circulation causing hypertrophic osteoarthropathy. Skorneck and Ginsburg (1958) argued that the occurrence of clubbing with pulmonary tuberculosis and the great rarity of hypertrophic osteoarthropathy in the same condition is against common aetiology or single syndrome. This argument would find little support in this country where the experience of most surgeons would suggest that clubbing in uncomplicated pulmonary tuberculosis is at least as rare as the occurrence of hypertrophic osteoarthropathy in that condition. Holling and Brodey (1961) put forward a similar argument using cyanotic congenital heart disease as an illustration.
AETIOLOGY OF HYPERTROPHIC OSTEOARTHROPATHY
At present three theories are proposed.
Neuronal Theory (Fig. 4) Flavell (1956) suggested a neuronal mechanism, a theory supported by the experimental work of Holling (1967) , Holling, Brodey, and Boland (1961) , and Holling et al. (1963) . These workers believe that afferent impulses travel via the vagus or intercostal nerves from the pulmonary focus to the central nervous system. The efferent pathway is totally unknown and may be hormonal or neural.
In the experiments by Holling et al. (1963) the effect of thoracotomy and various manoeuvres on the lung and mediastinum in dogs was monitored by limb plethysmography. Only dissection in the mediastinum or blocking of the vagus nerve produced any recordable and reproducible effect on limb blood flow, a parameter assumed to bear a direct relationship to hypertrophic osteoarthropathy.
In humans, regression of arthropathy has been reported after cervical or superior mediastinal vagotomy (Flavell, 1956 ) and following transection of intercostal nerves (Hollman, 1963) . Carroll and Doyle (1974) have also suggested a reflex arc and noted the area of the primary disease to be served by the ninth or tenth cranial nerves. Hormonal Theory (Fig. 5) The hormonal theory was proposed by Marie (1890) in his original description and has since been expanded to suggest that some tumours produce a hormone-like substance or toxin capable of stimulating periosteal new growth. It is suggested that this substance is normally inactivated by passage through the lungs, and hence only primary lung tumours and pulmonary metastases release the substance into the systemic circulation and produce hypertrophic osteoarthropathy. Cross perfusion experiments for short periods by Holling et al. (1961) have failed to produce hypertrophic osteoarthropathy or changes in limb blood flow.
The only direct evidence of hormonal imbalance in osteoarthropathy is that of Ginsburg and Brown (1961) . These workers found the urinary excretion of oestrogen derivatives in males with hypertrophic osteoarthropathy and bronchogenic carcinoma to be double that of controls. The controls included healthy males, males with bronchogenic carcinoma but without arthropathy, and males with gynaecomastia from other causes. The elevated levels returned to normal within weeks of operation. A-V Shunt Theory (Fig. 6 ) This third theory is a development of the hormonal theory and proposes that normal tissues, arbitrarily shown as bone marrow, kidney, and spleen, produce a hormone-like substance capable of stimulating periosteal new growth, that this substance is inactivated in the pulmonary circulation, and that in certain conditions and tumours the development of pulmonary arteriovenous shunts allows escape of these substances into the systemic circulation with resultant hypertrophic osteoarthropathy (Cudkowicz and Armstrong, 1953) .
Attempts artificially to produce such shunts have proved difficult, but in one dog, in which the pulmonary artery was anastomosed to the left auricular appendage, hypertrophic osteoarthropathy was produced (Mendlowitz and Leslie, 1942) . arthropathy in congenital cyanotic heart disease where such shunts are known to exist. Yacoub et al. (1967) point out that hypertrophic osteoarthropathy is exceedingly rare in the vascular oat-cell carcinoma but common in many avascular fibrous tumours, finding its highest incidence (60%) in pleural fibroma (Thomas and Drew, 1953) .
INCIDENCE The incidence of hypertrophic pulmonary oseoarthropathy in bronchogenic carcinoma is reported to be from 0 to 10% (Table  III) , probably due to the varying criteria required in each study for the diagnosis of osteoarthropathy, and the diligence with which the condition is sought.
We have never before encountered this condition associated with pulmonary metastases, and indeed the world literature totals less than 50
cases.
However, it would seem prudent in the presence of a pulmonary opacity, a history of previous malignancy, and hypertrophic osteoarthropathy to perform more detailed investigations before assuming the opacity to be a new primary. These investigations we feel should include total lung tomography to exclude multiple pulmonary lesions, and radio-isotopic scanning of liver, brain, and skeleton to exclude any extrapulmonary metastases. 
